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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dynamic 
memory having a simple transistor structure. 
SOLUTION: The semiconductor memory stores a first 
data state, and a second data state where a channel 
body 3 is set with a second potential. The diffusion 
region 6b of a first source-drain 6 comprises an n+ type 
layer and the diffusion region 7b of a second source- 
drain 7 comprises an n- type layer. The first data state 
of the MISFET is written in by bringing the second 
source- drain 7 to 0 V, applying a positive control 
voltage for turning the channel on to the gate 5, applying 
a positive control voltage to the first source-drain 6, and 
injecting majority carriers into the channel body 3 in the 
vicinity of the first source-drain junction. The second 
data state is written in by bringing the first source-drain 
6 to a reference potential, applying a positive control 
voltage to the gate 5, applying a positive control voltage 
to the second source- drain 7, and discharging majority 
carriers from the channel body to the first source-drain 
6. 
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(DV -X/ F U A >£ Kl^^ft Cft6 £j^©«^-C* 
^7P-7-^>^cr)?-i'*Jl'^y/ £. *^tf— ^>©h 
^>^X*«:«t«3^*'JH2il/*5fi|gc3ft. h7>t>*£ 

». fi©y-VFuO«^5ft^>^ 
/c£n©y- *#$&£. y- hA>e>©^s^«:cto^T 

3£m{4*s#x.6ft/c9 L + *^?K7 ;r -f £^1 ©V-X/F 
u -Y >©ratcm:£fl'-* -f r ^ ^-^^ 4 c £ tc J: 0 f- * 
ju#y^ ©£&*i>y7£»£tii>/cm2©y-*tfc!§<£ 
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[0 0 17] c©fS^©S6$C{to©t8>?S;<i OT. 

■ftfrm 2 © v - K u -f >© * -p * ;u$IiiK:J£-f 6 SP 

t*. mi<DV-X/Y : l"{^&&iB&-C 

XbSr&C + * Jl/si^-* + T£&AO 

U >©H tCj®^|Sj^* -f T X 5: £ 4 C i J: K> ? + * 

[0 0 18] C©2£HJ3«£/c> >*';-fe^* s . 

-r > y© T f * -f £t#-3— OCD I- 7 > # &C <fc 

ms©¥&«ifty- hj&jti&£;fi-o-cy- vnmzm 
tc-?-n-? t n^2 ^^©^ i &tf m 2 (Dmmm^mm. 

f-SXfl^ y~h^fi^^X?£LT£4isW?lS!©-f * 
XXAfctT-oT. mi©V-X/KU-Y>(Cl*^l©® 

jggJi<hm&si£c>iii2a*^s©3i? i ©Waggm*^ 

U ^2©V-X/Fl^-Y>iC(i^2(D<SjSSJl©9 : 'i' 
* JUMiDKcSf &&3RfllJaiR&*gt OT® 2 ©® j£gJl 
{CgttS&t>m2iglIM©f&2 ©iSig&H£J&J&-rSX 

xc-t W6««Kar s -cm 2 ^ns©® 3 & 
tfSS4©i§i^M£^-r£xa<!:. 

[0 0 1 9 ] c<Df£9§ttse>tc. y^y-fz^. uu© 

-y -f > y©? -f *;U#y -y 5:^">-o© h 7 > v>X £ 

¥zSWI±K:. IB2©V-x/Fb-f:/teJ:U : ? + *.>i' 

18 1 ©H£Jf$l$-r-SXII£ . J£j$1Hift4sJ:tf# 1 ©JS± 
J® ft. »2©V-:*/Fl'-f>J:»)*>JtWB** 1 * 
<y-F*g&|g£ft*Sfl2©Jg > y-f-Uffiifc*^ 
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tt©» 3 *ist. n#t4x ? ^> yem 

3 ©H£ iv?->yT-5.Ci{Cj:«3 R§Pgp©<MgK:f& o 

Tflnjn3i®)g*^T^xg<b. wsaptm*^*-- 
>^i/ty- h^g^r^-r^xei, y-hm^&jfc 
^ufc^. »i©«*B*-r&xg4. isi©i§£i&* 
y-h^&^x^tUT^&WiKiif i©v 
-x/ f iw >*5<ktf!fr2 ©v -x/ f u ^ >*fcm-r 

[0020] 

[H9J©S§fe©?$&] «T> Hffi^RiL/r. C©^BJ 
©HSS©ff^=&|}iWr-5. ^©^-C^WStviM I 
S F E T t h 5 >S?^ * ©— Wlt?*-5)o 

±0T*Mfrrs*>©T*a. 

[002 1 ] (0 1 Utt^fll) H 1 «. C©»H©»1 
UteJ^JStC^SDRAM©^* ir-feJUMC©*?®^^ 
^LTt»S. y*';-feiUMC«C©W'CBn^i-*Jl'M 

I SFETtC«t0«l^3nri>€). pSi"J3>I3 

-> 3 >®<bH3£©il&fStjg 2 K<t >9 s/ 3 i 
iw^stsnteso soiiSiur 

y- hss5*»»R8Sti> y- hmS5(cgBS^§n 

fcnl©f l©V-VKU^>6SU«2©y-V 
F U > 7 AJJf^S nTC> 

[ 0 0 2 2 ] m 1 © V -X/ F U >6SU £ f2©V - 

VFu^>7«-en-en 1 *e;&ig2K:jgf £i£$©i® 

i^6 bRC^7 b t*i?>«jRS3tl-ri,>S. CCTllOV 
-VKU-f >ffl"J©ffi;5i«ll§!t 6 b «i^?SKJa ( n ♦ 32 
») ^JrOJBfiSSn. ^2©y-X/FW-<>ffl'J©*t3fi 
W7btt. <£?«ffi@ (n'SJl) {CJ:»3^3^T. 
01©V-X/FU^>. JR2©V-*^/FU-f 

[0023] y*';H2,»nvic?:-7h ?*fie?Ub-c-fe^ 
«:ffe*>6^st3nfc7ci-y^ >y<t-r* 0 y- hmffi 

5 » -7 - F*aWL «CS^3n. »10V-VKW^> 
6Bt7FSBLtCgg3n. I2©V-VKU^> 
7«yu- hi^PLtC^Sni. 
[0024]@2«. >*';-fe;UTUW , ©^ffi[a]8S ; S:2 

x2 tr? h«:-oi,i-c^L/-rc^ 0 y^injKMAIS^©^ 
*U-fe;WMC©y- F KiWL(CftlM3n, 
x^(tfj(ca6ASSS:©^* , J-feJHvic«:oc>T« > mi© 
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[0 0 2 5 ] 05SO'S6l*> >*y-bJl'TU^©^RR 

>n 3 m^mmmm i i cc £ o j©B©»w&fi!E« 

JfK 1 0 L LTEiB3 ft. &*?*liMfil* 1 0 (CM 1 S F 
ETsW^SESn*. MISFETOflOV-VFI/ 

«iWKfi4-ra. jp*. f&i©v-x/Fuw>6©S£ 

3SM^6bl*. W«ar©n*SS»±l/. S&2©V-*/ 
FU-f>7©it5B«i«7b»fiiitt©n-aiItOrt» 10 

[00261MI SFETOy-M@5(i. 
*K««c/<$r->?B«S3ftT'7-- F«WL£&*. M I 
S F E T±SP»ISIffl*fi«IS 1 2 K&ftft, C©HPtg*8^ 
Ml 2(C. MI SFETOllOV-VFU^>6R 
yg20V-VFl/-/>7K«i3nS3>i'i' FT" 

7^1 3*ia«>ji$n^o ^oriiraiSSi»i^i 2±k: 

tt. x^[Sj{cE^J3n<fcM I SFETOf2 0V-V 
KSft.5. :/l/-MBl 4±aE(CJHBH6flUil 5-CS 20 

ton, coiKtyhfi(BL) i6*sES3ns. tr 

?h«16». T'U- hffll 443HfUrERSn. x 
ftftlcmmZtitcM I SFET©»l©y-VFU-f 

>6=&«fflgM-r^. 

[0027] C ©«K*raSi* ttfc D R AM©ttfTF*WW 
-f&„ C<DlUS©^S8©^* , >»-feJl'MCtt. 
>y-C*£*- + *A'*K7 s ./ (pS->'J3>13) 

* + yrfrflSf Lfc*i©*titt« (JEtT. ztizr- 

* "i" t-rs) t, £»*+yr*flttHofc#i©« 

tt<fcflfit»l*2©«ttttlK (fiTF. C*i*f*-* "0" 30 

CO 0 2 8 ] f*- £ " 1 " m2©V-X 
/FW>*SflMtfl[ (0 V) il, *l©V-*/K 
U-f>£y--h«:lE©*WPWE***.T. MISFET 
SrSSWKlfPSttS. C©££, JSl©V-X/FU-f 
4 9 F-f ^XfcfciSCLT. £j&Sft 
ft:* -Mb*?? **#5*4 tc&A-f £t£{C<fc*K 7 s - 

* "i" #»*»ft*. 

[ 0 0 2 9 ] 7 1 - f " 0 " ©#£&#», y- F (CIE© 

pmmfrZttT:?-* ©Sft£§W£^K:«fc 40 

»)iJ*3tf. »l©V-VKU'f>i?t*'W^ 
©IBTIK^'WT C©££C©J|]!i6© 
fSttt. Il©V-VFb^>*»Wtt (OV) 

^^©fai-r^jftji^isjssfe^aE-r/cfetc. *2©v- 

^/KU-f>s!p6t»iE©WW«ffi*#it*. C©SP2© 
y-VF^ >*» 6©M«WEtt. p n S^S^/T 

"0" #ft*»ft&. 50 



[0 0 3 0] (K/f-* "0" ©8*j&*l$. MI SF 
ETB^l©V-^/FU-f>©«l6 J S:V-^«cr4<b 
^Kjff2©y-^/Kl/-V>©«l8* FI/^>KLfc« 
JS-C*>«b^UT. 9-+*-)V&%LififctlZ>il>li* C©£ 

fc£ LT fe^ 1 ©V - */ F U -f >-C<Dji@*|S]mSStCj:b 

»<CC©IIIS©ra»Ttt. MI SFET*#*Hfc£LT 
BP^. *2©V-*/FW>7W©*aHW«7 
b*lBIS©n-fitiUiJ»). CfttCfcO. *1© 
v-VFu-f >©««* v-*icT4 4ft«c*2©v 

- X / F > ©t&lfe* FW>£TS5 Mttff © * 

- F ttft o ft: t LT & . tT> 7 MMOfUK^S < 

[OO3 1J03B, MISFET©?t^Jl"Kf-(S 
fiiVbi. y-FSE (7-F»«E) VWL©MM 
iSl/TOS. 0^©J:^CC, ? + Wf^tfiVb© 

iiut. f-$ "i" . "o" vimztiz. 
omtttz,. #^-f'*ttvb©iHf> "i" 7 s 5* 

©^©L^OffiSEVthli, tfTwflMfcVb©® 
C> "0" 7*->©*»^©l/*lf>tf«EVth0tt*»«c 
*..Cfi6fi)l*tf>i«EVthl, Vth0©Mt^ 
W-i-SCitcAO. 7*-*©R*WL*n5ttK:tt*. 
[003 2]I4«, ft#W«:a2©J;5^^ ; e: , ;-fe;l' 
TU-f^fltJSLfcii*©, t*-**©**)**, 

JW©? + *Jl/#7Mm&Vb#i*U'<;l>Vb 1<D7=-^ 
"1" tKJS (J8R) 9 ton?-* 

"o" wmfrtizm-st. mg-?2>-*2*<D : ?+%)v#7 : 

v«tt#iiU'<MbO©f-i' "0" tKSI (WfiO 
6, S#j£#lMi'.rt'-C7 s -* "1" ###>ft£i#££ 

[003 3] WfeftSI t 0 "C»#j&#1M * . 
iltRSftfcV- F«WL*CiE©WW«BEVH 1 

c© 1 ?- FiSWL-cjgiRsnfc^^y-b^©^^, 

"1" T^-^SfciiiMzJl/iC-^TW:. H^t?^TJ: 
5ft. yu- FSSPL&0 Vil, cn4St4ttTtr» 
H«BLKiE©WW«aVH2*^*. "0" Stii 

5> hfiBL^OVil/t, cni»*6t^U- F^P 
LKiEOWWEVH3*4jl4. CCT, $1J®®£V 
HI. V H 2. VH3(i, mtfttWffVcciT 
^„ ^StR©9 — F&WL , KT^ HtBLRWU- F 
SPLtt0V4ffio. 

[0 0 3 4] CtitCJ;^. "1" f-fifi^Z.'ilntcjt 
YJ*sit*&C?. C©£#. SH2 
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(JDV-^/FU-Oi^ + ^^^K^^ £©P n^«HH 
; W T X CC It Z tfi , JH 1 © V - X / F U -Y > VtC © 4 > 

a* f ■< *^itwfc&mz<ov-z/ Ki/-f xij-c<on 

/< ■< TX ^ifcj; OKtVti it. * + % a K tii®*J 
*-Ji/#Sffi;*ft. -?-©S{4V bAUijrr*. — 2f. 

"0" f-^mente^t 'J-b;UW> f 1©V-^ 
/ F W >©^t££ v -x tc-T & t&tcm 2 © y - X/ 

FU-f>©&#l£ FU>i>£-f €>5@W8&fr$-&#. ffl 

l©V-VFU-f>. SB 2 © V -X/ F U -i >®#ftt 
;&&©*: A 2©V-VKl/^ >&£-jS$-C£ D -5 10 

Y h * WfcSSWf 1 ©V - ^/ K U 

(cSsn-siilB^isimsfefctb^-c/hs^. c©*sm, ? + * 
ji^f* -y ©3asi]^-;us*m l ©y-x/ F u-f >tcJ5&tH 
^©mmvb^^j>T€> 0 eubjcto. n#£'Jt i 

l^ie^tt^ciKesn/c^-* "i" . r+^frtfi* 

[0 0 3 5] f-jrStettJLtt. ffl*.t*t?9 b^©y'u 

B$^lJt3rtv hiHBL£m«®lI®EV c cK^'J 
^f-^-rS. -€-UT. B#S>lt 4-C®tl?'7- FHWL(C 
S!<&ttJUmi£VR£EPflnT£. ^tHOmiEVR£. 0 
Z.K.Tfc$*r-** "I" . "0" ©Ui^filSIiV t h 
1 , V t h OOtpffimtTtUt, " 1 " (DteJltC 
izmm-emTJ; Stet'v YBBL £fifc^T -^m^dii 
n, "0" ^©■fe;wcBK«a-c^T«fc 5 testis 
tifci*,, c©tr^ Fi^Stmm^©**!. gci^i-e©SiS* 
<Df v FI&iIft©M£Hz>*T>y"tMfcaJT£C£K:J: 

0 . " 1 " , " 0 - 7 t - 9 W>W »Jtg-C* ■& . 30 

[00 36] JW±©<t sicm 1 njs^mina* —-3 

©MI SFET&1 hy^eiUz^t-r^DRAM^ 
f#P>4a-2>„ "1" , "0" WS&fr&VWc&tii 

©^-^SStUfc^CKX "0" f 5 -* 

*#&#B#. iitRtf y FSH(Cfi©mJI£-^;*.tt«. ffll 
©y -x/ F u fcJiRmsitKifcSrSfc-r c £ 

c©t§£< pjDe-^ FiKJc^^n/c^ji 

!R-fe;U (<7-FISWL#0 V) rfcMt 1 ©y-X/ F b 
SIR -7- F^c4>:fi©SlE£EPMTSC £#£««:& 

cn«:3*L-c^ms6^-c«. "o" f-^tt 

- Fifg* 0ViUtfcSl©V-VKU-f >S^WJW 
/■<-fT*Ktt&&r. ^-*iK«£l»±T2.c£as-c# 

[oo37]^k, mi sewtarc© d r a M-tz judss 50 
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jtXS£, @6©Kfflt©- o©-b;KC#SL/-C > 07 
~01 1 £ffil>T:i&iET£,, St*. 07Kl7FrJ:^{C. 
SO M8ii©P^>U 3>JS3K:ST I (Shallo 
w Trench Isolation) SWJ^ 
fr%ttmm 1 1 Srifabjitf C £ ic«t 0 . *§fl*©&^l£ 

wioi KB-r s . sey-jBssw* i o tc ttjsaitcjs i; 
■c L^i^i@ii©fc«sb©^*>aA^f 5. 

[0038]-€-ur« S8K^rJ:^«:> 

l o©pM-> , ;3>H3±K;^Kf^c < fe!9y-Fi^^ 

^S5«. ^*SS'>y=i>©iiSi, R I E OffJljfc 
[00 3 9] 0 9^^-Tct5tC. y-h^@5€: 

-?x*£bT";> (p) >f*>aA*W>, ^i©y- 
x/fu^>. ^2©y-x/Fu-/>M^cffi^*i6!^ 

jtatfi^Csn-SBe bO. 7 b 0&tim?Z>. C©<h 
#-f^>aA^m*. H-Xtlxl0 1! /cm'®[ 
£U. f 7cffiS©J:5&c«ffitcSi£#ft©-f*>ftA<t 
br. mi©y-x/Fu^>. *2©V-VKU-f 
MC»«K:n-ii6bO. 7bO£J&&T&. 
[0040] Si OCCTS-rj:^^. F-X«5 

xiO'Vcm'SST, ^2©y-X / / FU-Y>WJ«: 

y— f ms©l?a*-c 4 * 5 * I4*;frfa*» 6 ©«it^ ( a 
s) -r^SASrff ^. cntcto, m©y-x/F 

U^>fflijr«. n"S16 b OiC^K:*Aj:ii^< ^ 
¥&m8&<Dn*mm6b l&Bl&Zti. ^2©y-X/ 

7 b OZmLtctfm-C. n-SJ17 b 0(ca^SS<fl5 
7*fiWSS© n'M17bl «&3 n 

[0041] ^^c. 01 ncrjkt^'Dic; y-h&ms 
(Dmmcfsfmmmm tern, v- f m@ 5 <t on 
igfe^j® 8 * v x * £ u r wg5M£ -f * >a A^T o 
r, »iov-VKu-/>, ^2©y-x/Fu-r> 
M^(c^jgi 2 &cjg-r ^>si $ ©is^w^s n * mm 6 

a, 7a4»liR-r5. C©flL ^A^«!l©r§^b©^c 
d6(C. RTA (Rap id Thermal An n e 

a 1) m<D®nm*:i7*>, cn{c«to, ^i©y-x/ 

F U A > 6 ©J£§BM^c 6 b *i^««J«S© n ♦ MM 6 
b OtCjcO^fiR^n, 02©y-^/FU-/>7©«5i 
WM7 htt^i&m&Wbn-zmi b 0CCcfc»)^S 
n/c. #f*f^3tM I SF ET**f#6nS„ 
[0 04 2] C©a»Ilig«^3at-^, I6K^t 

h^BL^ER-TS. OL±<0^^fj:XmiC^K). 01© 
V-VHU-f>. S2©V-X/FI/-f>^S»i 
Ifc-oCMI S F E TK <fc 0 DRAMtil/^fiicTJ 
■fe;UT U -I *f#-S c £ *5T ^ h . 
[00431 mi SIMBBMkORJSXSfeSEJer * 
c£*s-c$-2>. m«5t©Miix^ir«, Mi©y-x 
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-rt*. ttc, mttm&te. sTiicpgf.-r. loc 
osarc&j:i>u ^^^*>i^M«:^-r^^M 

fcSOS (Silicon On Sapphire) 

tifii*f<jflrr£ct*>-c£s. io 

[0 04 4] (^2HJS^SS) C©IMI|©J&23ai0&» 

i&w^bsu ^i nsfiff^i^-s^ift^-r^o h 

12&2. Hl£M&>?, Sl©y-VHU-/>, 12 
©V-*/>" W>£#fMii£<i:L?cMI SFETCCJ: 

2©V-X/FW>6. 7(2. )!&©LDDl«j6£|5j 
HHc, S^*«flgg<Dn*§!li6 a. 7ai. ?t** 20 

•5 c i K J: *) . JUl W«©«MW*BIttr* 
[0045] Sttfafctt, 0 4 KthT * >( S > yHKte 

*.siwai«EEVH i *W!itt«iWffvc ctomw 

c c + aiti. *VXVv hit (HlOV-VKU 
CC^&S "1" y-*S£i£.fc©fcaf>©itjiJtBimEE 
VH2?:IoJD< Vc c + aiL, yu-Fidl (^2©V 30 
-X/Fl"f» (C^** "0" 7 s - £»#&#©/<:© 

©Sfj^mnv h 3 v c c xizzti <* o 

fcT*. C©££. "1" 5 s - &*ifca»?-feA' 
-Ctt. tf-> h^ltj?: KU>C><!:U-C5fislf!ls()f^Lr. 
Iff 1 <D V - X/ F W -f >S^fi«!-C -f >^ * F A * >ft 

%scu mimtfcfci&tmmic " i" «#ii##-c# 

S. — "0" fctifc-fejU-TB. 
r8W*FU4>&bfc3«fttttifcS*6. 

**tti«#R«**att"C£a*"es. ^toUJfio^i 40 
Rtttc "0" 

[0046] m 3 ^*S»$3zg> C O&WOm 3 HtK^tt 

DlftHj^Hgu S& 1 WlOiaiiJW:*jS*WWr*. 
HI 3(2. mitmU*). *l©V-VKl"/>. * 
2©V-*/FU^>£*f*frl&ii£OTt»£. 
HI 2tCm-S-*2KJJBI5»4iai«tt»*«Jft*bri,> 
y-hSg5©fflJBn*5 < to t ±liK:{2mK{tlS*>e>fe so 



-*/FU-f>6©n-fflJB6b±STSO t "CC»*. 

[0047] *3 jttt*ftK*a>-c. v- Yum^i 2 

12. O&CD-cy- F*fi*£Jg2 2<D^«cnd:«3^# 
Offi"?**. LT. !iTSL/<Blt^S$*i2 0JiUl■C , 

3e»{c»$i/< bmhs**^ ocLhvft*. y 

- r 2 2 ©*{*#!<!: 12. W*.«. HfO,. 

TiO„ A1,0„ Ta.O,, ZrO,. Y,0 3 . La 

,0,, CeO,, PrO„ GdjO,. Sc.O,. La A 
10„ ZrTiO,, (Zr. Sn) TiO„ SrZ 
rO„ LaAl,0,. SrTiO,. BaSrTiO, 

V©&imHtMttr>». Ctoh<DisVir-\~> fcL< 

B. ±&<D&m&<v&iti"j3Z'®.<t&. isv^ymit 

IR^'A 1 ,0,<DiZfri>>Z&lttitc'J>rj:< £*>-«£© 

[0 04 8] y-r*£l*JS2 2l2. *2©V-*/FU 
-f >7©n"MJ17 b±*rSO'rtsO. »1©V-^ 
/FU-f ^eiCC^-CjSVTli&l*. n"SI7 bid 

y- httlui2 2(cj:o.'«ii-a>y-x/Fu^>6. 

J* 2 © v - */ F W > 7 ©±K#*t«i»iS i H«©« 
|®**fcLTC>-S. f «ct>%. 7*-* "0" #£ii-&B# 

tc.. flti©v-x/Fu^>e©fMB*v-^«cr*4 

fttC*2©V-*/F W>7©«fe*FU-f 

5 S^ttfP©*- FtCtCoTTfc. f> 7 {®^©*W 

[0 04 9] ChK-3^-CV5 a >a >K2D^» 
K)icmW?Z>. HI 4*$J;0'H 1 5«->5 ^U-S^3> 

©*g*-c*s^>^^ r-r*>{b&ji«eg©y5?-c&- 

5. his h-kMA^^C-Sy- HMMI2 212, Km 
$25, ®^5. 8nm. y- hS3 0 n mtcS:5£0 
fc. LtOffifiJIV t h(20. 15 V, FU-f>WEV 
d*J«tCXy- h®EV g(20. 7 5V(CS3eL/c. 

[oo50]su«f3wa ^>tK>y-^mm 

M2 2*i^2©V-^/FU-07©n-SJi7 b±* 
-CJ£0"C t> -5«^-C* -S. H 1 5 itm 3nMB1&<DitMl 

/FW>6©n-S16 b±S-CSO"CC^ii|#-C* 
H*©xf4i2y- ri^ftfc^L. yfA«y-F^ 

S 5 ©m #2nti l rc 

[00 5 1 )01 4*52^01 5©y^7©^S5^raPB 
SJlkA/cm'-C*^ «MbB^lr»£'f >^^h^ 
*><tm%L®&&m< ^cS. HI 4©^3HiS^«H 
1 5©J£!$0d£tk^-C. ^iS!K©fa*5ili^^©-C, -f 
r * ><W»4» 5 0 Z> C t ififtfr 

*«2. 5%et»<a«:^-5/t„ 
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